Claims 



1. A system for determining a guaranteed 
productivity^ support agreement for a customer, 
comprising: \ 

at least one machine sensor adapted to 
provide at least one machine sensor signal indicative 
of the work performed by the machine; 

at least one computer adapted to 
receive the sensor signal, 
calculate the productivity of the 
machine, and \ ' 

select a guaranteed productivity 
customer support agreement in response to the 
productivity. \ 

2. The system of claim 1, wherein the 
computer is adapted to\ determine whether the 
productivity of the maahine is deteriorating and 
provide a productivity deterioration warning notice 
signal in response to determining the productivity of 
the machine is deteriorating. 

3 . A system f oVr providing at least one 
work machine to a customer A comprising: 

at least one machine sensor adapted to 
provide at least one machine\ sensor signal indicative 
of the operation performed by\ the machine, t he payload 
handled by the machine and tha amount of fuel consumed 
by the machine; and \ 



a computer adapted to 

receive the sensor signal, 
calculate the productivity of the 

machine, \ 

select and generate a guaranteed 

productivity customer support agreement in 

response to the productivity of the machine, 
monitlor the productivity of the 

machine, \ 

determine whether the productivity of 

the machine is deteriorating, and 

provided a productivity deterioration 

warning notice sigmal in response to determining 

the productivity ou: the machine is deteriorating. 

4. The system of claim 3, wherein the 
machine sensor includes at least one operation sensor 
adapted to provide at least one operating sensor 
signal indicative of the qperation performed by the 
machine, at least one paylbad sensor adapted to 
provide at least one payload sensor signal indicative 
of the payload handled by the machine and at least one 
fuel sensor adapted to proviide at least one fuel 
consumption sensor signal indicative of the amount of 
fuel consumed by the machine A 

5. The system of dlaim 4, including at 
least one data storage device adapted to store on a 
storage medium information inclvuding empirical data, 
values representing the sensor signals and normalized 
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operator productivity data for at least one work cycle 
and wherein the computer is adapted to compare the 
sensor signals to the empirical data to determine a 
work cycle performed by the machine, determine a skill 



5 level of the operatlor and provide a skill level notice 
signal, the skill level of the operator being 
determined by comparing the productivity of the 
machine with the normalized operator productivity data 
y for the work cycle amd calculate the change in the 
10 productivity of the machine and skill level of the 
operator, the data storage device being adapted to 
store the change in tne productivity of the machine 
and skill level of the\ operator. 

15 6. A system for providing at least one 

work machine controlled! by at least one operator to a 
customer, comprising: I 

at least one operation sensor adapted to 
provide at least one operating sensor signal 
20^/ indicative of thet. operation performed by the machine; 

at least one p^ylo.ad sensor adapted to 
provide at least one paylbad sensor signal indicative 
/of the payload handled by the machine; 

at least one fuel sensor adapted to provide 
2 5 at least one fuel consumption sensor signal indicative 
of the amount of fuel consumed by the machine; 

at least one data storage device adapted to 
store on a storage medium information. including 
empirical data, values representing the sensor 
30 signals, normalized operator productivity data for at 




least one work cycle, normalized expected improvement 
in skill level data for at least one work cycle and at 
least one guaranteed productivity customer support 
agreement having at least one minimum productivity 
limit and corresponding price; 

a computer including a CPU adapted to 
receive! the sensor signals, 
compare Ithe sensor signals to the 
empirical data ' to -(determine a work cycle 
performed by the rr^chine, 
f €*\ calculate the productivity of the 

machine and provide a productivity notice signal, 
the productivity being a function of an amount of 
fuel consumed and at least one of a payload 
handled by the machine and an operation performed 
by the machine, 

determine \ skill level of the operator 
and provide a. skill llevel notice signal, the 
skill level of the operator being determined by 
comparing the . productivity of the machine with 
the normalized operatqr productivity data for the 
work cycle, 

select and generate the guaranteed 
productivity customer qupport agreement 
establishing at least dne minimum productivity 
limit and corresponding! price in response to the 
skill level, 

monitor the mdchine, 



at 
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continjuously calculate the productivity 
of the machine and determine the skill level of 
the operator, 

calculate the change in the 
productivity of Ithe machine and skill level of 
the operator, the data storage device being 
adapted to store! the change in the productivity 
of the machine and skill level of the operator, 

determine whether the productivity of 
the machine is deteriorating as a function of at 
least one of the Change in the productivity of 
the machine, the qhange in the skill level of the 
operator and the riormalized expected improvement 
in skill level data, 

provide A productivity deterioration 
warning notice signal in response to determining 
the productivity of\ the machine is deteriorating, 

provide a 1 service notice signal in 
response to the sten of determining whether the 
productivity of the machine is deteriorating, 

provide an 1 agreement warning notice 
signal in response tq the step of determining 
whether the productivity of the machine is 
deteriorating and considering the limit, 

generate at lleast one message record, 

the message Wecord including at least 
one of the signals and! notice signals, and 

the data storage device being adapted 
to store values representing the message record; 
and 



at least one [communication device adapted to 
receive the message reqord and provide the message 
record to at least one of the operator, a service 
organization, the customer and an owner of the 
machine . 

7 . A method ofc determining a guaranteed 
customer support agreement^ for a customer, the method 
comprising the steps of: 

/ determining the productivity of the machine; 

and 

generating a guaranteed productivity 
customer support agreement Establishing at least one 
minimum productivity limit. 

8. The method of \ claim 7, wherein an 
operator operates the machine and including the step 
of determining a skill level of the operator. 



9. The method of alaim 8, including the 
steps of determining whether the productivity of the 
machine is deteriorating and communicating a 
productivity deterioration warning notice to at least 
one of the operator, a service (organization, the 
customer and an owner of the machine. 



10. A method of providing at least one work 
machine to a customer, the method comprising the steps 



■30- 



111 



m 



10 



15 



determining th^ productivity of the machine, 
the productivity being at least a function of a time 
period, a fuel consumed and at least one of a payload 
handled by the machinje and an operation performed by 
the machine; 

determining^ a skill level of the operator; 
generating k guaranteed productivity 
customer support agreement establishing at least one 
minimum productivity [Limit and corresponding price in 
response to the skill! level; 

determining! whether the productivity of the 
machine is deteriorating; and 

communicatimg a productivity deterioration 
warning notice to at least one of the operator, a 
service organization, |the customer and an owner of the 
machine . 



20 



11. The metpod of claim 10, including the 
steps of monitoring the operation of the machine and 
determining a work cycle performed by the machine. 



12. The method of claim 11, wherein the 
machine is operated by Wn operator and including the 
steps of comparing the productivity of the machine 
25 with normalized operator productivity data for the 
work cycle and determining a skill level of the 
operator in response to ihe step of comparing the 
productivity of the machipe with the productivity 
data . 
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13 . The 
steps of performing 
the machine with th 
the change in the s 
response to the st 
comparisons of the 
the productivity da 



nethod of claim 12, including the 

comparisons of the productivity of 
= productivity data and determining 
<:ill level of the operator in 
of performing subsequent 
roductivity of the machine with 
a . 



e o 



14. The nethod of claim 13, including the 



The rn 
iding an 



step of providing aA incentive to the operator for at 
least achieving a predetermined change in skill level, 
such predetermined change in skill level being 
determined by considering a normalized expected 
^improvement in skill level, and the incentive being at 
least one of a rewarp, penalty, compensation, and 
failure to impose at least one of a reward, penalty 
and compensation. 



15. The method of claim 13, including the 
steps of determining a productivity deterioration 
warning notice in response to performing subsequent 
comparisons of the productivity of the machine with 
the productivity data land considering the normalized 



expected improvement in skill level, determining a 
service notice in resplonse to the step of determining 
whether the productivity of the machine is 
deteriorating and determining an agreement warning in 
response to the step on determining whether the 
productivity of the macpine is deteriorating and 
considering the limit. 
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16. The method of claim 15, including the 
step of generating at least one message record and 
including in the meslsage record a signal indicative of 
at least one of the productivity, skill level, service 
notice, agreement warning, productivity deterioration 
warning notice, time period, fuel consumed, payload 
handled by the machine and the operation performed by 
the work machine . 

17. A metmod of providing at least one work 
machine controlled by at least one operator to a 
customer, the method (comprising the steps of: 

v/^ monitoring Ithe operation of the machine; 

determining! a wor ^ cycle performed by the 

machine ; 

determining Ithe productivity of the machine, 
the productivity being at least a function of a time 
period, a fuel consumep and at least one of a payload 
handled by the machine) and an operation performed by 
the machine; 

comparing thd productivity of the machine 
with normalized operatopr productivity data for the 
work cycle; 

determining a Iskill level of the operator in 
response to the step of comparing the productivity of 
the machine with the productivity data; 

generating a guaranteed productivity 
customer support agreement establishing at least one 
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minimum productivity limit and corresponding price in 
response to the skill level; 

ng the machine; 

ng subsequent comparisons of the 
e machine with the productivity- 



monitor:, 
perform: 
productivity of tlr 



the operator in re 



data; 

determining the change in the skill level of 
sponse to the step of performing 
subsequent comparisons of the productivity of the 
machine with the productivity data; 

an incentive to the operator for 



a predetermined change in skill 
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providing 
at least achieving 

level, such predetermined change in skill level being 
determined by considering a normalized expected 
improvement in skill! level, and the incentive being at 
least one of a rewara, penalty, compensation, and 
failure to impose at| least one of. a reward, penalty 
and compensation; 

determining whether the productivity of the 
machine is deteriorating and determining a 
productivity deterioration warning notice in response 
to performing subsequent comparisons of the 
productivity of the machine with the productivity data 
and considering the normalized expected improvement in 
skill level; 

determining service notice in response to 
the step of determining whether the productivity of 
the machine is deteriorating ; 

determining am agreement warning in response 
to the step of determining whether the productivity of 
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the machine is deteriorating and considering the 
limit ; 

generating! at least one message record; 

including Jin the message record a signal 
indicative of at least one of the productivity, skill 
level, service notiae, agreement warning, productivity- 
deterioration warning notice, time period, fuel 
consumed, payload handled by the machine and the 
operation performed) by the work machine; and 

communicalt ing the message record to at least 
one of the operator], a service organization, the 
customer and an owrJer of the machine. 
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18 . A woprk machine adapted to be controlled 
by an operator and tor acting upon a load through a 
plurality of work cycles, comprising: 

a frame; 

a plurality of ground engaging devices 
supporting the frame; 

an operatotr compartment supported by the 
ground engaging devices; 

an implement having a linkage for operably 
connecting the implement to the frame; 

an engine chperably coupled to the ground 



engaging devices; and 
a system fo 
productivity support 
including : 



r determining a guaranteed 
agreement for a customer, 
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at least one {machine sensor adapted to 
provide at least one machine sensor signal indicative 

>y the machine; 
computer adapted to 
the sensor signal, 
:e the productivity of the 



of the work performed 
at least one 
receive 
calcula 
machine, and 

select 
customer support 
productivity . 
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The wor 



provide a productivity 
signal in response to 
the machine is deteric 



a guaranteed productivity 
agreement in response to the 



k machine of claim 18, wherein 
the computer is adapteld to determine whether the 
productivity of the machine is deteriorating and 

deterioration warning notice 
determining the productivity of 
rating . 



supporting the frame; 

an operator g< 
ground engaging devic 

an implement! 1 
connecting the implement 



20. A work nachine adapted to be controlled 
by an operator and for acting upon a load through a 
plurality of work cyclejs, comprising: 

a frame; 

a plurality o|£ ground engaging devices 



apartment supported by the 



paving a linkage for operably 
to the frame; 
an engine opeijably coupled to the ground 
engaging devices; and 
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a system for) measuring operator productivity 
of at least one work mjachine for a customer, 
including : 

at leas|t one machine sensor adapted to 
provide at least lone machine sensor signal 
indicative of tha operation performed by the 
machine, the paylJoad handled by the machine and 
the_ amount of fueLL consumed by the machine; 

at least one data storage device 
adapted to store ^Information on a storage medium; 
a computer adapted to 

:eive the sensor signals, 
calculate the productivity of the 
machine, the productivity being a function 



of an amount 
one of a p 
an operation) p 



caj 
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Df fuel consumed and at least 
pa'cT handled by the machine and 
performed by the machine, 
.culate the change in the 
product ivityl of the. machine, the data 
storage device being adapted to store the 
change in th4 productivity of the machine; 
and 

determine whether the productivity of 
the, machine is deteriorating. 

21. A system! for measuring operator 
productivity of at leasp one work machine for a 
customer, comprising : 

at least one rhachine sensor adapted to 
provide at least one machine sensor signal indicative 
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and 
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of the operation perfo 
handled by the machine 
by the machine; and 

a computer in£ 
receive 
calculat 
machine, the product 
amount of fuel con 
pay load handled by 
performed by the 



d by the machine, the payload 
the amount of fuel consumed 



luding a CPU adapted to 
ne sensor signals and 
the productivity of the 
i^vity being a function of an 
and at least one of a 
a machine and an operation 
hine . 
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22. The system of claim 21, wherein the 
computer is adapted to calculate the change in the 
productivity of the machipe . 

23 . A system for measuring operator 
productivity of at leasp one work machine for a 
customer, comprising : 

at least one Machine sensor adapted to 
provide at least one machine sensor signal indicative 
of the operation performed by the machine, the payload 
handled by the machine anp the amount of fuel consumed 
by the machine; 

at least one datia storage device adapted to 
store information on a stobrage medium; 
a computer adapted to 

receive the Isensor signals, 
calculate thJe productivity of the 
machine, the productivity being a function of an 
amount of fuel consumed and at least one of a 
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payload handled by the machine and an operation 
performed by the machine, 

calculate the change in the 

the machine, the data storage 
ipted to store the change in the 
productivity of \the machine; and 

determine whether the productivity of the 
machine is deteriorating. 



productivity of 
device being ad 



su 



10 24. The system of claim 23, wherein the 

machine sensor includes at least one operation sensor 
adapted to provide at lpast one operating sensor 
signal indicative of the operation performed by the 
machine, at least one paVload sensor adapted to 

15 provide at least one payload sensor signal indicative 
of the payload handled by\ the machine and at least one 
fuel sensor adapted to provide at least one fuel 
consumption sensor signal lindicative of the amount of 
fuel consumed by the machine . 

20 

25. The system <if claim 24, wherein the 
information includes empirical data, values 
representing the sensor sigmals, normalized operator 
productivity data for at least one work cycle and the 

25 computer is adapted to compare the sensor signals to 

the empirical data to determipo/ a work cycle performed 
by the machine, determine a level of the 

operator and provide a skill level notice signal, the 
skill level of the operator beLmg determined by 

3 0 comparing the productivity of fthe machine with the 
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operator and determine 
machine is deteriorate 



normalized operator productivity data for the work 
cycle, calculate the change in the skill level of the 

whether the productivity of the 
ng as a function of at least one 
of the change .in the productivity of the machine, the 
change in the skill level of the operator and the 
normalized expected improvement in skill level. 

26. The system of claim 25, wherein the 



computer is adapted to 
deterioration warning 
determining the produc 



provide a productivity 
lotice signal in response to 
i;ivity of the machine is 
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deteriorating and generate at least one message record 
including the notice signal, the data storage device 
is adapted to store values representing the message 
record and at least one communication device is 
adapted to receive the message record and provide the 
message record to at least one of the operator, a 
service organization, t^Le customer and an owner of the 
machine . 



27. A method bf providing incentives to an 
operator of a work machine, the method comprising the 
steps of : 

2 5 determining a v^ork cycle performed by the 

machine; 

determining the Iproduct ivity of the machine; 
comparing the productivity of the machine 
with normalized operator productivity data for the 

3 0 work cycle; 
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determining 
response to the step 
the machine with the 

determining 
the operator in re 
of the machine with 

providing an 
at least achieving a 
level . 



ispons 



the 



k skill level of the operator in 
f comparing the productivity of 
productivity data ; 
the change in the skill level of 
e to comparing the productivity 

productivity data; and 
incentive to the operator for 
predetermined change in skill 



28. The method of claim 27, including the 
steps of generating at: least one message record 

including a signal indicative of the skill level and 

communicating the message record to at least orfe of 

the operator, a service organization, a customer and 
an owner of the machine 



of providing incentives to an 
line, the method comprising the 

work cycle performed by the 

t[he productivity of the machine, 
at least a function of a time 

and at least one of a payload 
and an operation performed by 
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29 . A metho 
operator of a work mac 
steps of : 

determining 

machine ; 

determining 
the productivity being 
period, a fuel consumec. 
handled by the machine 
the machine ; 

comparing thel productivity of the machine 
with normalized operato^ productivity data for the 
work cycle; 
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determining c 
response to the step o 



the machine with the productivity data; 



determining 
the operator in respond 
of the machine with the: 

providing an 



and considering the no 
skill level; 

generating at 



skill level of the operator in 
comparing the productivity of 



tjhe change in the skill level of 
e to comparing the productivity 

productivity data ; 
incentive to the operator for 
at least achieving a predetermined change in skill 
level, such predetermined change in skill level being 

ng a normalized expected 
improvement in skill lfevel, and the incentive being at 
least one of a reward, penalty, compensation, and 
failure to impose at ljsast one of a reward, penalty 
and compensation; 

determining Whether the productivity of the 
machine is deteriorating and determining a 

ion warning notice in response 
to performing subsequent comparisons of the 
productivity of the machine with the productivity data 

malized expected improvement in 



least one message record 



including a signal indicative of the skill level; and 



communicating 
one of the operator, a 
customer and an owner o 

30 . A system 
machine needs service, i 



the message record to at least 
service organization, a 
E the machine . 



for determining when a work 
omprising : 



# • 
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at least 
provide at least one 
of the operation pe 
handled by the machi 
by the machine; and 

a computer 
signals, calculate t 
determine a skill 1 
change in the produdt 
level of the operate 
productivity of the 
provide a service no 
step of determining 
machine is deteriorcL 



machine sensor adapted to 
machine sensor signal indicative 
rlEormed by the machine, the payload 
ne and the amount of fuel consumed 



eve 



adapted to receive the sensor 
he productivity of the machine, 
1 of the operator, calculate the 
ivity of the machine and skill 
r, determine whether the 
machine is deteriorating and 
tice signal in response to the 
whether the productivity of the 
ting . 



3 1 . The 
the productivity of 
determined as a fun<t 
in the productivity 
skill level of the 
expected improvement 



computer is adapted 
record, the message 
notice signal and ir 



provide the message 
operator, a service 



System of claim 30, wherein whether 
the machine is deteriorating is 
tion of at least one of the change 
of the machine, the change in the 
Operator and the normalized 
in skill level data. 



32. The system of claim 30, wherein the 



to generate at least one message 
record including the service 
eluding at least one communication 



device adapted to receive the message record and 



3 0 owner of the machine'. 



record to .at least one of the 
organization, the customer and an 
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A sysJc 



system for determining when a work 



machine needs servide, comprising; 



at least 



one machine sensor adapted to 



5 provide at least one machine sensor signal indicative 



of the operation pe 
handled by the mach 
by the machine ; and 

at least 
store on a storage 
normalized operator 



rformed by the machine, the payload 
ine and the amount of fuel consumed 



rece 
calc 



machine , 



one data storage device adapted to 
medium information including 
productivity data for at least one 
work cycle and normalized expected improvement in 
skill level data; 

a computelr adapted to 

ive the sensor signals, 
ulate the productivity of the 



determine a skill level of the 
operator, the skill level of the operator being 
determined by comparing the productivity of the 
machine with the normalized operator productivity 
data for the work cycle, 

calculate the change in the 
productivity oi the machine and skill level of 
the operator, 

deteimine whether the productivity of 

deteriorating as a function of at 
change in the productivity of 



the machine is 
least one of th 



the machine, ths change in the skill level of the 



« » 
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operator and th 
in skill level 
provi 

response to the 
productivity of 
gene 
the 

service notice 
at least 
receive the message 
record to at least o 
organization, the 
machine . 



cus 



e normalized expected improvement 
iata, 

ie a service notice signal in 
step of determining whether the 
the machine is deteriorating, 
te at least one message record, 
ssage record including the 
signal ; and 

communication device adapted to 
record and provide the message 
ne of the operator, a service 
tomer and an owner of the 



r a. 



ms 



one 



34. The system of claim 33, wherein the 
productivity is a fufrction of an amount of fuel 
consumed and at least one of a payload handled by the 
machine and an operation performed by the machine, 



20 35. A work machine adapted to be controlled 

by an operator and far acting upon a load through a 
plurality of work cyqles, comprising: 
a frame; 

a plurality) of ground engaging devices 
25 supporting the frame; 

an operator Icompartment supported by the 
ground engaging devices; 

an implement! having a linkage for operably 
connecting the implement to the frame; 



# » 
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an engine 
engaging devices; ar 



operably coupled to the ground 
.d 

a system for determining fees to be paid by 
a customer that are based on machine productivity, 
including : 

at least cj>ne machine sensor adapted to 

machine sensor signal indicative 
formed by the machine, the payload 
handled by the machine and the amount of fuel consumed 
by the machine; and 

a computer adapted to receive the sensor 
signals, calculate the productivity of the machine, 



provide at least one 
of the operation pei 



determine a skill le 
the skill level of t 



normalized operator 
cycle, and select an 



vel of an operator of the machine, 
he operator being determined by 



15 comparing the productivity of the machine with the 



productivity data for the work 
agreement establishing a price in 



response to the skill level 



2 0 36. The wonrk machine of claim 35, wherein 

the productivity is al function of an amount of fuel 
consumed and at least lone of a payload handled by the 
machine and an operation performed by the machine. 

25 37. The work machine of claim 35, wherein 

the agreement establishes at least one minimum 
productivity limit and corresponding price. 



30 



38. The work Imachine of claim 35, including 
at least one communication device adapted to receive 
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the price and provide the price to at least one of the 



operator, a sen 
owner of the ma 



ice organization, the customer and an 
cthine . . 



39 . 

by an operator 
plurality of wo 



engaging device 
a sys 



A work machine adapted to be controlled 
and for acting upon a load through a 
rk cycles, comprising: 
a frane; 

a plurality of ground engaging devices 
frame ; 



10 supporting the 

an operator compartment supported by the 
ground engaging devices; 

an implement having a linkage for operably 
connecting the implement to the frame; 

an engine operably coupled to the ground 
and 

:em for determining when a work machine 
needs service, Including: 

at least one machine sensor adapted to 
provide at leasn one machine sensor signal indicative 
of the operation! performed by the machine, the payload 
handled by the machine and the amount of fuel consumed 
by the machine; c.nd 

a computer adapted to receive the sensor 
signals, calculate the productivity of the machine, 
determine a skill level of the operator, calculate the 
change in the productivity of the machine and skill 
level of the operator, determine whether the 
productivity of the machine is deteriorating and 

notice signal in response to the 



provide a service 
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step of determining whether the productivity of the 
machine is deteriarat ing . 



4 0 . Thfe 
whether the produ 
deteriorating is 
one of the change 
the change in the 
normalized expect 



work machine of claim 39, wherein 
tivity of the machine is 
determined as a function of at least 
in the productivity of the machine, 
skill level of the operator and the 
kd improvement in skill level data. 



41. The work machine of claim 39, wherein, 
the computer is adapted to generate at least one 
message record, tlie message record including the 
service notice signal and including at least one 
communication devilce adapted to receive the message 
record and provide the message record to at least one 
of the operator, aj service organization, the customer 
and an owner of the machine. 



20 42 . A system for determining fees to be 

paid by a customer I that are based on machine 

productivity, comprising : 

at least one machine sensor adapted to 

provide at least one machine sensor signal indicative 
2 5 of the operation performed by the machine, the payload 

handled by the machtLne and the amount of fuel consumed 

by the machine; and] 

a compute^ adapted to receive the sensor 

signals, calculate tlhe productivity of the machine, 
30 determine a skill level of an operator of the machine, 
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the skill level of Ythe operator being determined by 
comparing the productivity of the machine with the 
normalized operator 1 productivity data for the work 
cycle, and select an agreement establishing a price in 
response to the skilll level . 

43. The system of claim 42, wherein the 
productivity is a function of an amount of fuel 
consumed and at least! one of a payload handled by the 
machine and an operation performed by the machine. 

44. The system of claim 42, wherein the 
agreement establishes kt least one minimum 
productivity limit and icorresponding price. 

45. The system of claim 42, including at 
least one communication device adapted to receive the 
price and provide the price to at least one of the 
operator, a service organization, the customer and an 
owner of the machine;. \ 



